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METHOD FOR PROCESSING DATA RELATING TO fflSTORICAL 
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CROSS REFERENCE TO RELATED APPLICATIONS 

The present application claims the benefit of foreign priority, under 35 U.S.C. §119, to 
European Patent Application Serial No. 03425137.1 filed April 1. 2003 entitled 
"Method for Processing Data Relating to Historical Performance Series of Markets 
and/or Financial Tools." the contents of which are incorporated herein in their entirety 
by this reference. 

DESCRIPTIQ NFIELD OF THE INVENTION 

The present invention refers to a method of processing data relating to historical 
performance series of markets and/or of financial tools, such as for instance indexes of 
the share, bond and monetary market, stocks, common investment funds and the like. 

5 BACKGROUND OF THE INVENTION 

As is well laiown in the financial field, the historical performance series of a market 
index, of a market index aggregate or of other financial tools are used to describe the 
risk/performance profile of that market (while also using statistical indexes such as the 
10 arithmetic average of the performances and the standard deviation of such 
performances). 

Such historical performance series are also used to run estimates of future market 
evolution, such as for instance by applying the methodology of Montecarlo. 

15 

In these application environments, an important choice is the one relating to the 
number of performances composing a historical series. 

From a strictly statistical viewpoint, in order to enhance the accuracy of the analyses 
20 or esthnates it is appropriate to maximise the number of samples to the utmost, and to 
therefore perform analyses and processing over considerable time periods. However, 



this practice may prove to be counterproductive in tlie field of statistics applied to 
investment. Excessively long historical series may in fact diminish the degree of 
representativity of the sample, as today's risk/performance profile evolution of a 
fmancial market is decidedly poorly relevant to the economical and financial 
5 conditions of the same market a few decades ago. 

In order to define optimum allocations of markets or portfolios of fmancial tools, 
optimising procedures are generally used, such as for instance the principles of 
Modern Portfolio Theory. There is, in these optimising procedures, a substantial 
10 impact of the covariances between the historical performance series of the elements 
under analysis. For this reason and for a better representativity of the correlations 
between historical series, it is appropriate that the number of samples not be 
excessively extensive. For this purpose it is common practice to use historical 
performance series derived, for instance, over 5 or 10-year time periods, 

15 

The use of historical series over limited time periods on one hand increases the 
representativity of the sampling with respect to the market, but on the other hand 
involves a reduction of the informative potential about the analysis of the trade-off of 
risk-performance and of the market evolution estimates referred thereto. More 
20 specifically, when using the statistical approach for financial market analysis 
(Random Walk Theory, a special case of the Efficient Market Hypothesis), the 
gaussian performance distribution to be derived fi-om a single historical series would 
only incorporate the data of the economical and financial context it refers to, assuming 
that market in question would be inclined to remain tendentially stable in time. 

25 

However, in particular market situations (such as for instance the trend of the 
international share market of the years 1997-2002), the market analyses may evidence 
conditions depending on the statistical contingency of the exceptional rather than of 
the normal event (such as for instance the situation wherein the risk premium of the 
30 share market is less than that of the bond market, unlike what arises fi-om the 
economical and financial theories and fi-om the historical descriptions of the financial 
markets). 



The same limit can be also be recognized as regards the optimisations of market or 
portfolio compositions. 



In conclusion, the common use of the historical market performance series does not 
5 permit supplying an adequate information of the risk-performance profiles of the 
markets and/or of the financial tools in a historical perspective capable of allowing to 
consider a plurality of economical and financial conditions and therefore a timing of 
the investment in different historical scenarios. 

10 SUMMARY OF THE INVENTION 

The scope of the present invention is to eliminate the drawbacks of the known art, by 
supplying a method of processing the data relating to historical performance series of 
markets and/or of financial tools so as to obtain a synthetic index allowing to improve 
15 the accuracy and representativity of the statistical analyses and of the estimates of the 
risk-performance profile of such markets and/or financial tools. 

This scope is achieved in accordance with the invention having the characteristics 
listed in the independent claim 1 attached. 

20 

Advantageous embodiments of the invention appear in the subordinate claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Further characteristics of the invention will appear clearer in the descriptions of the 
PROXYNTETICA min and PROXYNTETICA max indexes, made for a purely 
exemplifying and non limiting usage and embodiment purpose, as illustrated in the 
attached drawings, in which: 

30 Fig. 1 is a graph illustrating the evolution system of an investment, calculated by the 
PROXYNTETICA min index, for a 60 month rolling ex post, with a percentage 
comprised between 2% - 98%. in which the months are indicated in the axis of the 
abscissas, and the capitals in the axis of the ordinates: 
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Fig. 2 is a graph, like Fig. 1. in which the evolution of the investment is calculated by 
the PROXYNTETICA max index: 

Fig. 3 is a graph like Fig. 1, showing the evolution system of an investment calculated 
5 by the PROXYNTETICA miti index, with a percentage comprised between 16% <-» 
84% of the control systems ex ante; 

Fig. 4 is a graph illustrating the back test, meaning the (inflated') estimate processed on 
60 real monthly performances of the PROXYNTETICA min index, calculated in the 
10 range of probability of 16% - 84%. in which the table given below the graph shows 
the values calculated by using various percentages varying from 227% to 97.73%). 
and the actual value is marked by dots shown as 

Fig. 5 is a graph, like Fig. 4. showing the back test of the PROXYNTETICA min 
15 index calculated in the probability range of 2% - 98%); 

Fig. 6 is a graph illustrating the evolution system of an mvestment calculated by the 
PROXYNTETICA max index, in a percentage comprised between 16% <-> 84% of the 
control systems ex ante. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

A few definitions of the mathematical and statistical tools adopted for unplementing 
the method in accordance with the invention are described below. 

25 

QUOTA O 

Quota Q means a numerical value attributed by an organization, institute or more 
generally a provider of financial data (such as for instance by Morgan Stanley or JP 
Morgan), aimmg to exploit, for example, a market index or a financial tool. Each 
30 quota Q refers to a given date. 



PERFORMANCE A 



Performance A means the percentage variation of the quota Q referred to the same 
entity between two dates. If an initial quota Qin referred to a date tm and a final quota 
Qfm referred to tfm with tin <tfin are given, the performance A in the period T = tfm - tin 
is calculated as follows: 



This performance value A represents a percentage, in the sense that it assumes a 
meaning if followed by the percentage symbol "%". Each performance is assigned a 
date tfm as a date relating to the final quota Qfm. In this manner, a pair (value A, date 
tfm) is obtained for each performance that the value of the performance refers to. 

HISTORICAL PERFORMANCE SERIES 

The historical performance series is an ordered series of performances calculated on 
quotas at a predetermined frequency. After establishing a given frequency k (daily, 
weekly, monthly etc.) to obtain a historical series of m performances, m performances 

are calculated (Ai, A2, Ai, Ai+i, An) with the frequency k, and ordered in 

accordance with the date of the performances in question. 

The adjacent performances of the historical series have the following property: the 
performance Ai and the performance Ai+i are constructed so that the final quota Qfm 
relating to the performance Ai is equal to the initial quota Qin relating to the 
performance Ai+i. 

CAPITALIZATION INDEX 

If a performance Aj is given, its relative capitalization index li is obtained as follows: 



A = 



100 



(1) 




(2) 



If therefore a series of m performances (Ai, A2, , Am) is given, by applying the 

formula (2) a series of m capitalization indexes (Ii, h, . . ., Im) is obtained. 



LOGARITHMIC SERIES 



By taking the natural logarithm ln(Ii) of m capitalization indexes (Ii, h, . . ., Im) of a 
given series, the corresponding logarithmic series (Li, L2, . . Lm) is obtained. 

5 

ROLLING 

Let a historical series of m performances (Ai, A2, , Am) with a frequency k and a 

time window constituted by h adjacent performances with h < m be given. Let n 
10 adjacent groups of the m performance dates be considered. Each group is formed by h 
performances derived by shifting the first performance of each group by the same full 
value 8, as 6 < h < m. Rolling of a degree h is defined as the aggregate of the n 
historical performance series thus obtained, whose cardinality may be calculated in 
accordance with the formula (3): 



PERCENTILE 

20 The percentile of a distribution of values is a ftume rnumber Xp such that a percentage 
p of the values of the population turn out to be lower or equal to Xp. For example, the 
25* percentile (also known as quartile 0.25 or lower quartile) of a distribution of 
values is such an (Xp) that 25% (p) of the values of the distribution fall "below" the 
value itself In particular, reference will be made here to the method of the empirical 

25 distribution fimction with interpolation, as explained below. 

Let: 

- n be the number of cases 

- p be the percentage (£ ex., 50/100 = 0.5 = 50% for the median) 
30 - {xi, X2, . . . ., Xn } be the values of the distribution 

The calculation of the percentile in accordance with the method of the empirical 
distribution with interpolation expresses (n-1) • p as (n-1) • p = j + g where j is the 
whole part of (n-1) • p, and g is the fractional part of (n-1) • p; 
The percentile is then obtained as follows: 



15 




3) 
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ifg = 0 










(4) 


5 


Xp = Xj+i + g • (Xj+2 - Xj+i) 


ifg>0 





Example 

In order to illustrate this percentile calculation method, consider the following ordered 
10 dataxi: 

{1,2, 4, 7, 8, 9, 10, 12, 13} 

Let here n = 9, and p = 25% (the 25* percentile). 



15 (n-1) • p is expressed as: 

(n-l).p = 8.0.25 = 2.0=j + g 
therefore, j = 2 e g = 0 

20 

Now, because g = 0, the 25* percentile is calculated as follows: 

X25%=X3=4.0 

25 If mstead the 30* percentile, that is p = 30% had been calculated while leaving the 
rest unchanged, 

expressing (n-1) • p as: 

30 (n-l)«p = 8»0.30 = 2.4=j + g 

then, j = 2 e g = 0.4 

Now, because g > 0, the 30* percentile is calculated as follows: 



X3o%=X3 + g • (X4-X3) = 4 + 0.4 • (7-4) = 5.2 



STATISTICAL SCENARIO 

5 

Let there be given: a historical series of m performances (Ai, A2, . . ., Am), a roUing of 
grade h on this series with a cardinaHty n, a probability level P and s time intervals 
(Ti, T2, . . ., Ts) each comprised between 1 and h. 

Then calculate, for each of the n series of h performance, the relative series of the 

10 capitalization indexes {(Iti,i, It2,i,..., Its,iX (Iti,2, It2.2,..., Its.2) ,(in,n, h2,n,--; 

lTs,n)} at the times (Ti, T2, . . ., Ts). 

Considering the given probability P, take its complement to 100% and use this value 
to define a percentile according to (4). The calculate, in correspondence to each of the 
s time intervals given, the value of this percentile of the capitalization indexes of the 
15 rolling, that is 

S(P,Ti)=X(!.p){ lTi,k} (5) 

Where k e [1 . . .n] while i e [1 . . .s], the elements Ti are the s time intervals given and 
20 X(i.p) {lTi,k} means the calculation of the percentile applied to the aggregate of n 
capitalization indexes of the rolling, all considered at the same time interval Ti. 
The statistical scenario on a probability P of a given historical series of m 
performances (Ai, A2, Am) is then defined as the series of s values (S(PjXi)5 S(p^ X2)j 
... -5 S(p,Ts) ) obtained as described in (5). 

25 

CONTROL SYSTEM 

Let there be given a series of m performances (Ai, A2, Am), a probability level P 
and s time intervals (Ti, T2, . . ., Ts), each comprised between 1 and m. 
30 Calculate the complementary probability P* = 1 00% - P. 

For this complementary probability P* calculate the relative point Z representing the 
abscissa in respect to which the given probability is obtained, while calculating the 
probability on a normal distribution with a null average and a standard unitary 
deviation. 
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Calculate the geometric average Mg of the series of m capitalization indexes (Ii, h, 
. . ., Im) corresponding to the given series of m performances. 

Calculate the standard deviation DSin of the logarithmic series (Li, L2, Lm) 
corresponding to the series of m performance data. 
5 Calculate the s values of the curve relating to the probability level P in accordance 
with the following formula 

C(Pj,)=Mg'*e (6) 

Where: 

e is the Neperus number and i e [1 . . .s]. 

10 

The control system of probability P is defined as the series of s values (C(p.ti), C(pj2), 
. • •5C(pjs)) obtained as described in (6). 

GLOBAL OPTIMIZATION ALGORITHM 

15 

A global optimization algorithm is used to implement the method according to the 
invention. Among the known global optimization algorithms the GLOBSOL software 
can be used, which implements a global optimisation algorithm based on a branch and 
bound method developed by R. Baker Kearfott at the Department of Mathematics of 
20 the University of Louisiana. The algorithm on which GLOBSOL is developed is 
contained in the book "Rigorous Global Search: Continuous Problems" edited by 
Kluwer Academic Publishers Dordrecht, Netherlands, in the chain NON CONVEX 
OPTIMIZATION AND ITS APPLICATIO N, the entire contents of which are 
incorporated herein by this referenc e and is here incorporated as ref e rence . 

25 

Other global optimization optimizazion algorithms are found in the publication 
"Algorithms for Solving Nonlinear Constrained and Optimization Problems: The State 
of the Art" care of the COCONUT Projec t, the entire contents of which are 
incorporated herein by this reference, and available from the internet linlc: 
30 http://solon.oma.univi e .ao.at/ - n e um/glopt/oooonut/StArt.html 



At this point, a description will be given of the method of processing data relating to 
historical performance series of markets and/or of financial tools for obtaining a 
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synthetic index, in accordance with the invention and to be referred in the following as 
PROXYNTETICA index. 

The user has the following available as a starting point : 
5 - a historical series of m performances (Ai, A2, .... Am). 

The user therefore sets up the following parameters: 

- The number n of performances of the PROXYNTETICA index to be produced (with 

n < m); 

10 - the value of the deviation 5 that together with m and n defines the rolling to be used 

in the following 

- 3 levels of probability (Pmin, Pmax and 50% with Pmin <50% < Pmax) to be utilized to 

define 3 control systems 

- 3 levels of probability (Pinf, Psup and 50% with Purf <50% < Psup) to be utilized to 
15 define 3 statistical scenarios 

- s time intervals (Ti, T2, . . ., Ts) , including the one equal to n (indicated as T*) . 

Using the data and parameters available to the user mentioned above, three statistical 
scenarios are calculated which are constructed in accordance with the 3 levels of 
20 probability (Pmin, Pmax and 50%) and with the s time intervals (Ti, T2, Ts), by 
applying the formula (5) to the historical series of m performances (Ai, A2, . . .. Am). 

The user finally: 

25 - sets up an increasing series of correlation values, meaning of numerical values 
comprised in the interval fi-om -1 to +1; 

- selects an adequate non-linear programming algorithm for identifying the global 
optima. The user may utilize [[a]] software available on the market, such as for 
instance that developed by GLOB SOL, or may create his own software capable of 

30 implementing any global optimisation algorithm at the state of the art, such as for 
instance those described by the COCONUT Project. 
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The selected algorithm is set up using the data and parameters mentioned above, and 
is then subjected to specific constraints, as described below, so as to calculate an index 
named PROXYNTETICA min and an index named PROXYNTETICA max. 

5 In order to calculate the mdex PROXYNTETICA min. and the index 
PROXYNTETICA max., n performances (Axi, Ax2, Axn) are considered as the 
unloiown variables of the problem. [[A]]An objective function FO is then defined as a 
logarithmic standard deviation of the variables of the problem, meaning as the 
standard deviation of the logarithmic series of the variables of the problem. 
10 This means: 

FO = DS,n{ Axl,Ax2, ...,Ax„} 

CALCULATION OF THE PROXYNTETICA MIN INDEX 

1 5 The algorithm is set up in a way that : 

a) The n performances (Axi, Ax2, Am) are considered to be the unknown variables 
of the problem; 

b) The objective function FO is minimized. 

20 The algorithm is subjected to the following constraints: 

1) The standard deviation DS of the variables of the problem (Axi, Ax2, Axn) is to 
be greater or equal to the average M of the standard deviations DSk calculated on the 
rolling of grade n of the given historical series (Ai, A2, . . Am)- 

This means: 

25 DS(Axj) > M {DSk(Ak. . ., Ak+n-i)} V j e [1 . . .n] and V k e [1 . . .r] 

Where r is equal to the cardinality of the rolling calculated in accordance with the 
formula (3); DSk is the standard deviation calculated on the k-th group of n 

performances of the rolling. 

30 

2) The value of the control system at the probability of 50% (Pmed) constructed on the 
variables of the problem (Axi, Ax2, . . ., Axn) coincides with the value of the statistical 
scenario calculated on the given m performances (Ai, A2, . . ., Am) at the probability of 
50% (Pmed,)» botih relating to the time interval T*. 
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This means: 

C(Pmed, T*) (Axl, Ax2, . . Axn) = S(Pmed, T*) (Ai, A2, . . Am) 

3) the values of the control system (C(Pmax, ti> C(Pmax, t2), ■ ■ C(Pmax, ts)) of the variables 
5 of the problem (Axi, Ax2, . . ., Axn) corresponding to the s time intervals and to the 

highest probability Pmax are to be higher than or coincident with the corresponding 
values of the statistical scenario (S(Psup; ti)j S(Psup; ti), • • •> ^(Psvp; ts)) calculated on the 
given historical series (Ai, A2, . . Am) relating to the highest probability Psup. 
This means: 

10 C(Pmax, Tj) (Axl, Ax2, . . Axn) < S(Psup; Tj) (Ai, A2, . . Am) V j G [1 . . .s] 

4) The values of the control system (C(Pniin, ti> Qpmin, t2> . . C (Pmin, Ts)) of the 
variables of the problem (Axi, Ax2, Axn) corresponding to the s time intervals and 
to the lowest probability Pmin are to be higher than or coincident with the 

15 corresponding values of the statistical scenario (S(Pinf; ti)» S(Pinf; t2> ^(pm; ts)) 
calculated on the given historical series (Ai, A2, Am) relating to the lowest 
probability Pinf. 
This means: 

C(Pmi„, Tj) (Axl, Ax2, . . ., Axn) > S(Pinf; Tj) (Aj, As, . . Am) V j e [1 . . .n] 

20 

5) The correlation between the n problem variables (Axi, Ax2, Axn) and the last n 
performances of the given historical series (Ai, A2, A,„) is to be higher than or 
coincident with the highest correlation value Cmax among those given. 

This means: 

25 

Correlation [(Axi, Ax2, . . ., Axn); (A(m.n)+1, A(m-n>f2, . . A(m-n)+(n-l), Am)] ^ Cmax 

Once these constraints have been set up, the algorithm starts working to give an output 
index value of PROXYNTETICA min. At every processmg that supplies an 
30 unacceptable solution of the problem under constraint 5, the first correlation value 
considered is the one immediately below the current one. 
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The first elaboration with a positive result (meaning that producing an acceptable 
solution) supplies the solution of the problem. A series of n performances (Axi, Ax2, 
. . ., Axn) is thus obtained, which constitutes the PROXYNTETICA min index. 

5 CALCULATION OF THE PROXYNTETICA MAX INDEX 

The algorithm is set up in a way that : 

a) the n performances (Axi, Ax2, Axn) are considered to be the unknown problem 
variables; 

10 b) the objective function FO is maximized. 

The algorithm is subjected to the following constraints: 

1) Let the value of the control system at the probability of 50% (Pmed ) constructed on 
the problem variables (Axi, Ax2, Axn) coincide with the value of the statistical 
15 scenario calculated on the given m performances (Ai, A2, . . Am) at the probability of 
50% (Pmed), both relating to the time interval T*. 
This means: 

C(Pmed, T*) (Axi, Ax2, . . ., Axn) = S(Pnied, T*) (Ai, A2, . . ., Am) 

20 2) Let the values of the control system (C(Pmax, ti), C(Pmax, t2), • • C(Pmax, ts)) of the 
problem variables (Axi, Axi, Axn) corresponding to the s time intervals and to the 
highest probability Pmax be higher than or coincident with the coiresponding values of 
the statistical scenario (S(Psup; xi), S(Psup; t2), S(Psup; xs)) calculated on the given 
historical series (Ai, A2, . . ., Am) relating to the highest probability Psup. 

25 This means: 

C(Pmax, Xj) (Axi, Ax2, . . ., Axn) ^ S(Psup; Xj) (Ai, A2, . . ., Am) V j G [1 . . .n] 

3) Let the values of the control system (C(Pmin, ti), C(Pmin, t2), • • •, C (Pmin, xs)) of the 
problem variables (Axi, Ax2, Axn) corresponding to the s time intervals and to the 
30 lowest probability Pmin be lower than or coincident with the corresponding values of 
the statistical scenario (S(Pijrf; xi), S(Pinf; X2), S(Pinf; xs)) calculated on the given 
historical series (Ai, A2, . . ., Am) relating to the lowest probability Purf.. 
This means: 

C(Pmm,Tj)(Axi, Ax2, ...,Ax„) < S(Pinf; Xj) (Ai, A2, Am) Vj e [l...s] 
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4) Let the correlation between the n problem variables (Axi, Ax2, Axn) and the last 
n performances of the given historical series (Ai, A2, Am) be higher than or 
coincident with the highest correlation value Cmax among those given. 
5 This means: 

Correlation [(Axl, Ax2, Am); (A(ni.n)+i, A(m-n)+2j .... A(m-n)+(n-l). Am)] ^ Cmax 

It should be noted that in calculating the PROXYNTETICA max index the constraints 
1) and 4) have remained imchanged, in this order, with respect to the constraints 2) 
10 and 5) m calculating the PROXYNTETICA min index. 

Once these constraints have been set up, the algorithm starts working to give an output 
index value of PROXYNTETICA max. At every processing that supplies an 
unacceptable solution of the problem under constraint 4, the fu-st correlation value is 
1 5 considered to be the one immediately below the current one. 

The first elaboration with a positive result (meaning that producing an acceptable 
solution) supplies the solution of the problem. A series of n performances (Axi, Ax2, 
. . ., Axn) is thus obtained, which constitutes the PROXYNTETICA max index. 

20 

Further characteristics of the invention will appear clearer in the descriptions of th e 
PROXYNTETICA min and PP.OXYNTETICA max in dex es, made for a purely 
e x e mplifying and non limiting usage and e mbodim e nt purpose, as illustrated in th e 
attached drawings, in which: 

25 

Fig. 1 is graph illustrating the evolution system of an investment, calculated by the 
PROXYNTETICA min index, for a 60 month rolling ex post, with a percentage 
comprised between 2% — 98%, in which the months ar e indicat e d in th e axis of th e 
abscissas, and the capitals in the axis of the ordinates; 

30 

Fig. 2 is a graph, lilce Fig. 1, in which the evolution of the investment is calculated by 
the PROXYNTETICA max index; 



- 15- 



Fig. 3 is a graph like Fig. 1, showing the evolution system of an investment calculated 
by the PROXYNTETICA min index, vyith a p e rcentage comprised betw ee n 16% < > 

84% of the control systems ex ante; 

5 Fig. 4 is a graph illustrating the back test, meaning the (inflated) estimate processed on 
60 real monthly performances of the PROXY>JTETICA min index, calculated m the 
range of probability of 16% — 8 4 °/o, in which the table given below the graph shows 
the values calculated by using various percentag e s varying from 2.27% to 97.73%, 
and the actual value is marked by dots shown as 

Fig. 5 is a graph, lilco Fig. 4, showing the back toot of the PRQXY^JTETICA min 

Fig. 6 is a graph illustrating the evolution system of an investment calculated by the 
15 PROXY>rrETICA man ind e x, in a percentage comprioed between 16%o < > 84% of the 
control syst e ms e x ante. 

From an algorithmic construction viewpoint, the PROXYNTETICA index can be 
produced in two versions, which differ by the purposes of their usage, while having 
20 the same general properties. 

The two historical series resuhing from the different processing procedures 
(PROXYNTETICA min and PROXYNTETICA max ) produce considerably different 
control systems ex ante, as can be observed from Fig. 1 (PROXYNTETICA min) and 
25 from Fig. 2 (PROXYNTETICA max). 

The algorithmic difference between the two versions relates to the different modality 
of incorporating the historical information of the rolling within the PROXYNTETICA 

series. In fact: 

30 

The modality PROXYNTETICA min generates a historical series which minimizes 
the value of the standard logarithmic deviation (with the constraint that the standard 
deviation of the generated series cannot be lower than the average standard deviation 
of the rolling), while maintaining that the estimate ex ante of the conttol systems must 
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be outside the rolling values defined by a percentile range (for instance, from the 2"'* 
to the 98* percentile, at 12 and 60 months); 

The modality PROXYNTETICA max generates a historical series which maximizes 
5 the value of the standard logarithmic deviation, while maintaining that the estimate ex 
ante of the control systems must be comprised within the rolling values defmed by a 
percentile range at different times (for instance, fi-om the 2"*^ to the 98* percentile, at 
12 and 60 months); 

10 It thus follows that: 

- The PROXYNTETICA min series describes the evolution of the risk-performance 
profile of the market, or of the composition of the markets, based on the assumption 
that the future trend may have a greater variability than that observed in history, and 

15 that it substantiates itself in a greater spread of the external control systems (at a 
probability of 2% and of 98%); 

- The PROXYNTETICA max series describes the evolution of the risk-performance 
profile of the market, or of the composition of the markets, based on the assumption 

20 that the future trend generally represents the variability of the trends observed in 
history (hypothesis of the constancy of the dispersion of trends). 

The choice of the usage of the two index types is a function of the purposes 
envisioned by the user, depending on whether or not he requires a more prudent and 
25 accurate estimate of the evolution of the risk-performance profile. 

For instance, in the processing of benchmarks for management lines to be offered to 
clients, an SGR may utilize the indexes of PROXYNTETICA min, in order to offer a 
more accurate indication as well as to avoid having to run into an eventual strategic 
30 revision of the benchmarks, with the consequence of activating an elaborate 
administrative procedure for a contractual acceptance of the change. 



Viceversa, for a monitoring of the subsequent evolution of the investment structure 
capable of promptly signalling a change of the risk-performance profile with respect 
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to the historical conditions, a consultant may employ the PROXYNTETICA max 
index, precisely for the purpose of being able to take a prompter action in strategically 
revising the investment structure. 

5 The properties of the two versions may be further enhanced thanks to the versatility of 
the construction algorithm of the PROXYNTETICA series, which allows a finer 
definition of the number of percentiles relating to the historical rolling to be 
comprised within particular statistical scenarios ex ante, which are normally codified 
as follows: 

10 2% o 98% (representing the area of normal distribution - ab. 95% - comprised 
between + 2 standard deviations); 

16% o 84% (representing the area of normal distribution - ab. 68% - comprised 

between + 1 standard deviation); 

15 For these possibilities, the PROXYNTETICA indexes may be processed so as to 
precisely reflect the user's theoretical hypotheses and requirements. 

For example, the previous evolution estimates relating to the international share 
market have been processed within the following conditions: 
20 100% ofthe historical rolling, 

2% <-> 98%) ofthe control systems ex ante. 

The application of these conditions to the processing of the PROXYNTETICA min 
indexes means that the purpose is to identify a historical series whose extreme control 
25 systems ex ante {2% and 98%)) contain 100% of the historical rolling (while also 
considering the outliers - meaning the extreme elements of rolling that may be 
interpreted as being particularly anomalous). The result is as shown in Fig. 1. If it 
were desired to set less "stringent" , thus less prudential conditions, a 98% rolling 
condition could be indicated. 

30 

If however an increase of the reliability and accuracy of the estimate were desired, the 
processing of PROXYNTETICA min. indexes could be considered withm the 
following conditions: 100% of the historical rolling; 16% 4-> 84% of the control 
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systems ex ante. This means a wish to maintain 100% of the rolling within the control 
systems delimiting the range of normality, as can be observed from Fig. 3. 

The greater accuracy of the estimate can be estimated by comparing the Figures 3 and 
5 1 (PROXYNTETICA min. with ranges of 16%-84% and 2%-98%, respectively), as 
well as the Figures 4 and 5, relating to the results of the back test with processing up 
to 30.3.2000 (PROXYNTETICA min. with ranges of 16%-84% and 2%-98%, 
respectively). 

10 From the comparisons it is entirely evident that there's a greater reliability of the 
estimate of the model containing 100% of the historical rolling within the range of 
normality (16%-84%) of the control systems. The increase in the reliability of the 
estimate is naturally opposed by a low sensitivity m registering and signalling a 
structural change of the market during the following monitoring activities. 

15 

The same statement applies to the version PROXYNTE riCA max, whose condition, 
100% of the historical rolling, 16% •<-> 84% of the control systems ex ante defines an 
estimate of the international share market as per Figure 6, whose comparison with 
Figure 2 allows appreciating the difference of reliability. 

20 

In the following, a description will be given of further versions of the 
PROXYNTETICA index as a function of the tune of investment. 

An additional possibility of PROXYNTETICA consists in defining a database of the 
25 performances of indexes specifically adapted to the time of investment. 

As an example, if the investment is finalized to a probabilistic maximisation of a 
certain sum at a given time, it is possible to define a representation of the historical 
performance series of the markets, separately processed for the time period defined. 
30 This involves that the database versions can incorporate the historical data of the 
individual market indexes and/or of the optimisations with respect to that particular 
time of analysis, thus increasing the accuracy of the analyses and of the processing 
and enhancing the reliability of the statistical estimates ex ante. 
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The methodology of construction of the PROXYNTETICA index thus synthesizes the 
risk-performance potential derived from an appropriate number of historical 
performance series representative of various economical and financial scenarios 
(rolling). The final result is a synthetic historical performance series which exhibits 
the particularity of being highly correlated with the last rolling of the market, and 
therefore of maintaining a high representativity of the covariances between the 
markets and/or the financial tools. 

For these reasons, the synthetic PROXYNTETICA index may be utilized for 
describing the risk-performance profiles of individual markets and/or of financial 
tools, or of aggregates of markets and/or of financial tools. The synthetic 
PROXYNTETICA index may also be utilized to identify optimum allocations, by 
calculating algorithms (such as for instance risk premium optimisers derived from the 
Modem Portfolio Theory or probability optimisers) which elaborate such synthetic 
PROXYNTETICA indexes, thus increasing the accuracy of the analyses and of the 
statistical estimates, and reducing their sampling error. 
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INIETHOD FOR PROCESSING DATA RELATING TO HISTORICAL 
PERFORMANCE SERIES OF MARKETS AND/OR OF FINANCIAL TOOLS 



The present invention relates to a method of statistical synthesis and analysis of 
historical data. More specifically, embodiments of the present invention describe a 
5 process by which a series of data or indices is generated from a set of historical data, 
which summarize the statistical characteristics of the historical data and which are 
used in conjunction with other statistical methods to estimate future trends based on 
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